Native LDL upregulation of ATP-binding cassette transporter-1 in human vascular endothelial cells.
ATP-binding cassette transporter-1 (ABCA1) mediates the lipid efflux from cells to apolipoproteins. In studying the gene expression and regulation of ABCA1 in human vascular endothelial cells (ECs), we found that native low density lipoprotein (LDL) elevates ABCA1 in both protein and mRNA levels in a time- and dose-dependent fashion. Transfection of full-length human ABCA1 in ECs lowers cellular cholesterol content and increases apolipoprotein (apo) A-I-mediated cholesterol efflux. Transfection of the ABCA1 promoter-luciferase reporter results in a 2-fold induction after LDL exposure. The responsive element was mapped within -116 to -54 of the promoter region with use of promoter deletion constructs, as reported in other cells. A mutation of the DR4 site greatly diminished the LDL effect. Results showing that LDL increases the liver X receptor responsive element (LXRE)-driven luciferase activity demonstrate the effect of LDL on LXR activation. Furthermore, ligands of the retinoid X receptor and LXR activate ABCA1 in ECs at levels of both promoter activation and mRNA induction. Therefore, ABCA1 is expressed in vascular ECs and is transcriptionally upregulated by LDL. Overexpression of ABCA1 in these cells prevents overloading of cholesterol by increasing the efflux of cholesterol. Thus, ABCA1 plays an important role in the homeostasis of cholesterol in the vascular endothelium.